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known to one of ordinary skill in the art. A screen may be
a physical structure that includes one or more hardware
components that provide the ability to render a user interface
and receive user input. The screen may include any combi-
nation of a display region, a gesture capture region, a
touch-sensitive display, and a configurable area. The screen
may be part of an apparatus, or may be an external peripheral
device that is attachable to and detachable from the appa-
ratus. The display may be a single-screen display or a
multi-screen display. A single physical screen may include
multiple displays that are managed as separate logical dis-
plays permitting different content to be displayed on sepa-
rate displays even though they are part of the same physical
screen.

[0106] The user interface may provide the capability of
inputting and outputting information regarding a user and an
image. The user interface may include a network module for
connecting to a network and a universal serial bus (USB)
host module for forming a data transfer channel with a
mobile storage medium. In addition, the user interface may
include one or more input/output devices, such as a mouse,
a keyboard, a touch screen, a monitor, a speaker, a screen, or
a software module for controlling the input/output device.

[0107] The apparatuses, units, modules, devices, and other
components illustrated in FIGS. 12-15 (e.g., the processor
1200, display 1220, memory 1330, communicator 1440 and
input receiver 1550) that perform the operations described
herein with respect to FIGS. 1-11 are implemented by
hardware components. Examples of hardware components
include controllers, sensors, generators, drivers, memories,
comparators, arithmetic logic units, adders, subtractors,
multipliers, dividers, integrators, and any other electronic
components known to one of ordinary skill in the art. In one
example, the hardware components are implemented by
computing hardware, for example, by one or more proces-
sors or computers. A processor or computer is implemented
by one or more processing elements, such as an array of
logic gates, a controller and an arithmetic logic unit, a digital
signal processor, a microcomputer, a programmable logic
controller, a field-programmable gate array, a programmable
logic array, a microprocessor, or any other device or com-
bination of devices known to one of ordinary skill in the art
that is capable of responding to and executing instructions in
a defined manner to achieve a desired result. In one example,
a processor or computer includes, or is connected to, one or
more memories storing instructions or software that are
executed by the processor or computer. Hardware compo-
nents implemented by a processor or computer execute
instructions or software, such as an operating system (OS)
and one or more software applications that run on the OS, to
perform the operations described herein with respect to
FIGS. 1-11. The hardware components also access, manipu-
late, process, create, and store data in response to execution
of the instructions or software. For simplicity, the singular
term “processor’” or “computer” may be used in the descrip-
tion of the examples described herein, but in other examples
multiple processors or computers are used, or a processor or
computer includes multiple processing elements, or multiple
types of processing elements, or both. In one example, a
hardware component includes multiple processors, and in
another example, a hardware component includes a proces-
sor and a controller. A hardware component has any one or
more of different processing configurations, examples of
which include a single processor, independent processors,
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parallel processors, single-instruction single-data (SISD)
multiprocessing, single-instruction multiple-data (SIMD)
multiprocessing, multiple-instruction single-data (MISD)
multiprocessing, and multiple-instruction multiple-data
(MIMD) multiprocessing.

[0108] The methods illustrated in FIGS. 1, 2 and 4 that
perform the operations described herein with respect to
FIGS. 3 and 5-15 are performed by computing hardware, for
example, by one or more processors or computers, as
described above executing instructions or software to per-
form the operations described herein.

[0109] Instructions or software to control a processor or
computer to implement the hardware components and per-
form the methods as described above are written as com-
puter programs, code segments, instructions or any combi-
nation thereof, for individually or collectively instructing or
configuring the processor or computer to operate as a
machine or special-purpose computer to perform the opera-
tions performed by the hardware components and the meth-
ods as described above. In one example, the instructions or
software include machine code that is directly executed by
the processor or computer, such as machine code produced
by a compiler. In another example, the instructions or
software include higher-level code that is executed by the
processor or computer using an interpreter. Programmers of
ordinary skill in the art can readily write the instructions or
software based on the block diagrams and the flow charts
illustrated in the drawings and the corresponding descrip-
tions in the specification, which disclose algorithms for
performing the operations performed by the hardware com-
ponents and the methods as described above.

[0110] The instructions or software to control a processor
or computer to implement the hardware components and
perform the methods as described above, and any associated
data, data files, and data structures, are recorded, stored, or
fixed in or on one or more non-transitory computer-readable
storage media. Examples of a non-transitory computer-
readable storage medium include read-only memory
(ROM), random-access memory (RAM), flash memory,
CD-ROMs, CD-Rs, CD+Rs, CD-RWs, CD+RWs, DVD-
ROMs, DVD-Rs, DVD+Rs, DVD-RWs, DVD+RWs, DVD-
RAMs, BD-ROMs, BD-Rs, BD-R LTHs, BD-REs, magnetic
tapes, floppy disks, magneto-optical data storage devices,
optical data storage devices, hard disks, solid-state disks,
and any device known to one of ordinary skill in the art that
is capable of storing the instructions or software and any
associated data, data files, and data structures in a non-
transitory manner and providing the instructions or software
and any associated data, data files, and data structures to a
processor or computer so that the processor or computer can
execute the instructions. In one example, the instructions or
software and any associated data, data files, and data struc-
tures are distributed over network-coupled computer sys-
tems so that the instructions and software and any associated
data, data files, and data structures are stored, accessed, and
executed in a distributed fashion by the processor or com-
puter.

[0111] While this disclosure includes specific examples, it
will be apparent to one of ordinary skill in the art that various
changes in form and details may be made in these examples
without departing from the spirit and scope of the claims and
their equivalents. The examples described herein are to be
considered in a descriptive sense only, and not for purposes
of limitation. Descriptions of features or aspects in each



